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PERIODICAL: Zavodskaya laboratoriya, 1960; Yol. 26, No. 4, pp. 418 = 422 


TEXT: Vanadium containing types of special glass can be divided into three 
groups - glass containing ¥30. and Vn045 glass containing V20, and V2035 and 


glass containing V0, and VO. Oxidimetric methods for the determination of the 
two first-mentioned types of glass were developed. The vanadium oxides are 


dissolved by treatment with sulfurics and phosphoric acids, and 48% sulfuric V 
acid (the latter for V20z) (Table 1, solubilities of vanadium oxides), It was {4 


found that oxidimetric determinations of V0, and VO in glass of the third type 
are not possible. This is due to the instability of VO in acid solutions. Before 
analyzing the glass, its type must be determined, i.e. if addition of phenyl-. 


anthranilic acid to the glass solution produces a red-violet color, the glass 
belongs to the first type, if however, the glass solution is blue from the out- 
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set, the glass belongs to the second type, while solutions of the third type of 
6lass are green. The oxidimetric determination of V505 and V90, (first glass 


type) can be carried out in two modified forms: either (after corresponding pre. 
treatment), V0, is titrated with 0O.05N KMn0, solution, and then (after addition 


of phosphoric acid), V0, with 0.05N Mohr's salt solution using pheny lanthranilic 


acid as indicator, or ¥40, is titrated before ¥,0, (2nd modification). The 


procedure is described. In the case of the second glass type, V50, ia also ti-. 
trated with KMn0 , solution, and V20, with Mohr's salt solution, but a special a 


i 
method must be employed, since part of the V0, does not dissolve (or only partly, | 


together with 504) Glass of this type can only be analyzed if its Fe*t content 
is low. The method & silicate- and vanadium Phosphate 
semiconductor The relative error of the method waa 
0.3% (Table 3 ov (Ref. 3), V.- Ts Suirnova and 

B. F. Ormont (Ref. 4), and Mo A. Gurevich are mentioned in the paper. There are 

3 tables and 5 Soviet references, 
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AUTHORS: Kitaygorodskiy, I. I., Professor, Frolov, Ve Key 
Kuo Cheng See ty 


TITLE: Flectrical Properties of Glass of the System 
V50, - V0, - P40, 


PERIODICAL: seklo i keramika, 1960, No. 12,5 pp: 5 - 7 


TEXT: The determination of the quantitative dependence of the specific 
electrical conductivity of vanadium glass on the content of vanadium ions 

of low valency is described as being important, since it is assumed that 

the specific electrical conductivity of glass is considerably increased ‘ 
when increasing the content of these ions. For the purpose of investigat- 

ing this dependence, V50, in glass of the initial composition 8075 Vous 


20% P5055 was partially reduced by means of carbon black (V0, conten’: 


2.61 ~ 23.60%). N. V. Petrovykh, Candidate cf Technical Sciences, parti- 
cipated in measurements and in the analysis of the results. The clectrical 
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conductivity of the samples was determined by means of the bridge YM-3 
(UM-3), and the thermo-emf by means of the potentiometer MMTB~1 (EPTV-1).  |\ 
Results of the chemical analysis of the glass samples are mentioned in 

Table 1. The X-ray structural analysis was made by means of the device 
YPE--50H (URS--50I). The determination of the specific electrical conduc- 
tivity of glass of the system V30,, - V0, ~ P,O, at a temperature cf 160° 


275 
oa V20, ~ P40. L. A. Grechanik, 
V. G. Karpechenko, and N. Y. Petrovykh obtained glass with a negative 


thermo-emf and the following chemical composition (in wt%): 22.70 V,0., 
4 


38.42 V304> 38.88 P90. It results therefrom that both n-type and p-type 


is illustrated in Fig.1. In the system v,0 


conductivity exist Simultaneously in glass of the system ¥20, ~ V50, - 
P50, - The tendency of oxides with semiconductor properties io polymeriza- 
tion greatly affseets the specific electrical conductivity of oxide gemi- 
conductor glass. The renewed increase of the specific elentrical conduc- 
tivity with an inerense of the V0, content fron 17.77 to 23.665 was 
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ascribed to an ordering of the lass structure and to the beginning of 
hl da cua eae This is proved by an anomalous increase of the activa- 
20n energy in glass with a Vn0, content above 19%, as well as by the 


X-ray structural analysis which showed the existence of a crystalline 


phase in glass with a content of 23.60% V 


- There are 5 figures, 
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1 table, and 8 references: 6 Soviet, 1 US, and 1 Japanese. 


Card 3/4 


APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000513810010-2" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86- DOS TS ROO Oat Set 00Le 2 


SORE EAR ST Fa 


Pee BH RIS ee 


86453 


$/072/60/o00 
Totes /012/c01 /oos 


Card 4/4 V20y in % by weight 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513810010-2" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513810010-2 


ea ee ie Ne Ne cece Petite dy 


PARTASH, T.Z.[translator]; NILENDER, R.A., prof., red.; FRCLOV, V.K., 
red.; BORUNOV, N.I., tekhn. red. a 


[Vacuum technology; properties and treatment of glass} Vaku- 

umneia tekhnika; svoistva stekla i ego obrabotka, Mcskva, Gos. 

energ. izd-vo, 1961. 158 p. (MIRA 15:2) 
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the applied elasticity theory. Inzh,ebor, 24:174-18 "56. 
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(Elasticity) (Calculus of variations) 
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, TITLES Catalytic property of germanium films deposited by pyrolysie >. ii 
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SOURCE: Kinetika f kataliz, Vs 6, NO. 2, 1965, 342-745 


TOPIC TAGS: germantun film, germanium powder, pyrolytic deposition, 
germanium hydride pyrolysis, film electric property, film catalytic 
property, catalytic dehydrogenation 


ANSTRACT: The previously astablished difference in catalytic proper 
ties between no and p~germantium powders prompted a comparative study | 
of the catalytic properties of germanium films deposited by pyrolysis © 
of GeHy and germanium powder prepared from single crystal germanium | 
having intrinsic conductivity. The purpose was to establish the ee 
effect of the preparation method of the active Ge surface on the ~° | 

oe 

| 

\ 


catalytic activity of Ge. The experimental data for Ge powder were 
obtained earlier by tha author (Kinetika tf kataliz, 5, 1076, 1964). 
In the present atudy deteruination of the catalytic activity pf Gu 
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ACCESSION NR: AP5011686 : 


films and activation energy of chamical reactions on these films was 


made or attempted in dehydro enationfof absolute ethyl alcohol and 


decomposition of hydrazine. Pralininary steps, including synthesis 
of germanium mydride, preparation of Ga filma 100-150 A thick, and 
measurement of electric conductivity of the films were described, 
Cermanium films were deposited on powdered quartz by decomposing 
Gell, at 3G0C in a quartz reactor and were dehydrogenized by evacuating 
the reactor at 500C, Electrical resistance of the films deposited | 
by pyrolysis of GeHy on 4 glass substrate varied with temperature, i 
atmosphere (vacuum or krypton), and other {undefined] operating condi~ 
tions. The temperature dependence of the resistance of the films | | 
indicated a similarity with Be single crystals with intrinsic conduc! 
tivity. The activation energy of electric conductivity of the films | 
was 0,300.38 av in the 50——-250C range and up tc 0,50 ev at higher | 
temperatura. The kinetics of the catalytic reactions on Ge films i. 
iwere atudied by the previously described methods. Tabulated data — 
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showed’ that the apparent activation energy of dehydrogenation on Ge 
films was about 10 kcal/mol higher and specific catalytic activity 

of the filme at 235C 4 Bimes lower than the corresponding values for —- 
powdered garmaniume ‘Thase dif€erances are comparable with those 
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| crystals, The attempt to study the kinetics of hydrazine decomposition I 
jon Ge films gave nonreproducible results. Orig, art. has: 3 figures Pe 
'and 1 table, a : [JK] 
| ASSOCIATION: ~ Inetitut Khimcheskoy fieiki AN 3asR ltute of | 
| Chemical Phystcs, AN SSSR) : Ainetttute of 
SUBMITTED! O4Mar64 °--.- NCL! 00 | SUB CODE: cc,ss 
HO REF SOV! 003 .-" . oTHER? 006 -ATD PRESS! 3066 _ 
2 te. 


ee af 


(Card 3/3 : 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513810010-2" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513810010-2 


ss A 


KRYLOV, 0.V¥., kand.khimicheskikh nauk; FROLOV, V.M. 


rae 


Chemical reactions on the surface of germanium, silicon, and their 


1 . Zhur, VEHO 5 no. 5:535~543 '60. 
electronic analogues (MIRA 13 es 


(Germanium) (8ilicon) (Semiconductors) (Chemical reactions) 


EER ATRL SCP EET TSS 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513810010-2" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513810010-2 


OS SERS: 


FROLOV, V.M.3 KRYLOV, 0.V.; ROGINSKIY, S.Z. 
Catalytic properties of germanium, Probl, kin, i kat, 10:102-107 
160. (MIRA 14:5) 


1. Institut fizicheskoy khimii AN SSSR, 
(Germanium ) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513810010-2" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513810010-2 


Base: 


FROLOV, V.M. (Leningrad) 


Activity of the gastric glands in certain disorders of the higher 


nervous activity. Pat.fiziol.i eksap.terap. 4 no.2:62-65 Mr-Ap 
160 (MIRA 14:5) 


1. Iz kafedry normal'noy fiziologii (nachal’nik ~ prof. I.T.Kurtain) 
Voyenno-meditsinskoy ordena Lenina akademii imeni S.M.Kirova. 
(CONDITIONED RESPONSE) (GASTRIC JUICE) 
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AUTHOR: _Frolovs VsMs 132-58-2-14/17 
TITLE: The Kepair of Drilling Tube Socket Joints (Restavratsiya 


zamkov k buril’nym trubam) 
PERIODICAL: Razvedka i Okhrana Nedr, 1958,Nr 2, pp 56-57 (USSR) 


ABSTRACT: A simple device for the repair of socket joints is described. 
There is one figure. 


ASSOCIATION: Kiyevskoye Geolupravleniye (The Kiyev Geological Administration) 
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e ‘catalyst wes a cryst Ge powser made by 
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and having an arca of SO sq cin yA shot hioaietrte 
trixt. of 2 Uy + O} at a few rom. pressure wae bk dd tote the 
BPP. at LOG-T1KIS, and tlie water formed wos er ciicced ma 
trap cauled with liquid Ny. Te pressure is ve fel to fy 
of the original walue in tie course of u few man. at QUE" 
and during a few sez. at SOUS, whieh was, however, ate 
tributed to a selective adsorption of Oy on Ge CO + (iy, 
mist, behaved similarly, Dehydration study of MeOH, 
and CHLCHOHCH, showed chat the MeOH dehydration’ 
began at a temp. 160? lower than without Ge, whereas the; 
iso-P:OH was dehydrated at a measurable velocity as low: 


as 170°. Ge catalytic activity was destrayed after a lew 
ine cautact with Og, but restored by an evacuatiin at ligh 
touip. on by heating Gs Hy. Considering te saath Ge anes 
face, its activity was desuted high. WOOAL. Stecnabiga, 
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PERIODICAL: 


ABSTRACT; 


po Ve Us Krylov, 0. Vs, SOV/20-1 2€-1-29/'62 
Roginakiy, S. 2., Corresponding Member, 
AS USSR 


Catalytic Dehydrogenati on of Ethanol cn Germaniua 
ermanii) 


(Katal itddestnye degidricsvaniye etanola na 


Dokiedy Akadorii nauk SSSR, 1959, Vol 126, 
(ussR) 


Semen th able to catalyze several redex renctic 
1,2). The authore wanted to investigate the ki inetica 
thage reacvions in the case of various Ge-samsles 3 
ant coniustivity in the case of a ceneertraticn che 
Current cacrierc within a wide zange. This can 
understeniing of the mechanien of the Beni cerdy 
The kinatisa of the reaction mentionod in the invesi- 
igated under etatic vazuin conditions in e guar: iT. Pure 


rp. 
oh 


fl rtm Wo 


der with a spesific aurface of 0.05 - Qin 2 Ie; chtained by pul- 
verization in the mortar in air served fer this parpues, The 


Ge-powder was trained before the experiment at 250° or at 650° 
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and at 107? - 107° torr. The menticned dehydrogenation was in- 


vestigated at 200-270°. A raduction of the reaction rate (Firs 
1:1-4 cursive) took place in the case of subsequently carried 


out ethanol compositions on Ge, trained at 850°. This was stcp- 
ped after the fourth experiment. Beside hydrogen and acetal- 
dehyde also ethylene was found to exist in the gas phase. Its 
content was reduced from experiment tc experinent. The hydrogen 
pressure was in all experiments equal to the summed pressure 

of acetaldehyde and ethylene (accuracy 2-34). The authors as- 
sume that the fresh Ge-surface adsorbs an oxygen molecule from 
ethanol (reaction I) thanks te its great affinity to oxygen. 
The covering of the Ge-surface with adsorbed oxyvjen leads to 
the breaking-off cf the reaction (I). As late as from the fourth 
experirnent on only the process of the catalytic dehydrogenation 
takes place on the Ge-powder. The chemosorption of oxygen waa 
carricd out after the fourth oxperiment in order to clarify the 
effect of a complete covering of the Ge-surface with oxygen. 
The curves 5-9 (Fig 1) belong to the subsequently carried out 
experiments. They dascribe the kinetics of the hydrogen 3epara- 

Card 2/4 tion under the giver conditicns. Since the pressure sf the 
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acetaldehyde formed on the oxidizud surface surpasseg consider- 
ably tha hydrogen pressure the removal of the adsorbed oxygen 
according to the raaction (III) ia to be assumed. The catalytic 
reaction (II) proccadgy then on the surface free from oxygen. 
Thus, adsorbed oxygen can in the case of the system germanium- 
-ethanol approach to the stationary activity cf the vatalytic 
dehydregenaticn from the gide of the surface free fram oxygen 
as well as frem the side of the surface vonpletely covered hy 
the adsorbed cxysen. Figure 1 shows the electronit character- 
istics of the alloyed Ge-samples, the logarithm of the pre-ex- 
ponential multiplier (k,) and of the sceming activation energy 


(£) of the catelytie ethanol dehydrogenation. The results des- 
crihbed clarify to a certain extent the often discussed problem 
of the catalytic equivalence of the p- and n-semiconductors. 
The authors asgume with a certain security with respect to the 
reaction mentioned in the title that the activation energies cn 
the p-germanium are sonsgiderably lower than on n-germaniun. 
This conclusion dozs, however, not hold in the case of all other 
reactions (Refs 6,7). The range of the investigated systems is 
to be widened and the catalytic processes are to be more the- 
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roughly investigated. Data concerning the change of the 2lec- 
tronic characteristics of the surface during the reaction pro- 
cess are to be used. There are 3 figures, 1 table, and 7 ref- 
erences, 4 of which are Soviet. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences,USSR) 


SUBMITTED: January 28, 1959 
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822, FROLOV V.M. Dept. of Norm. Physiol., Milit. Med, Acad., Leningrad. 
ange of gastric secretion in the dog during formation 
of conditioned reflexes (Russian text) FIZIOL.2Z. 1956, 42/7 
(546-552) Tables 4 ; 
The latent period of gastric secretion after feeding with 200 g. meat, 600 ml. 
milk or 200 g. bread increases during formation of conditioned reflexes (con- 
ditioned stimulus metronome beat; unconditioned stimulus acid ingestion), and 
decreases during formation of differential inhibition in the majority of experi- 
ments. Changes of the volume of gastric secretion, collected for 6 hr., occurred 
in all 4 dogs during formation and inhibition of conditioned reflexes but were not: 
uniform, The individual differences are explained on the different individual type 
of the nervous system, Simonson - Minneapolis, Minn. 
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| Gatogory Human and Animal Physiology, The Nervous System 


Abs, Jour, :Ref Zhur Biol, No. 2, 1959, No. 8510 
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Ayrhor *FrojiovaVy 4 
-oeoeete V7ye Metitary Me ical Academy f 
edead *Funetional Disturbances in the Gastric Glands 


of Dogs Following a Shock to the Nervous Process 
es of the Cerebral Cortex Resulting from Collis 
Orig Pub, ‘ifr, Voyen.-med. akad., 1957, 74, 93--100 


a ee o 


The disturbances in the functional state 
of the cortex were paralieled by disturbances 
in the compound-reflex and neurochemical phases 
of gastric secretion, which varied with the 
type of central nervous system in the animals 
and the form of the disturbance in higher ner- 
vous activity (in disturbances in excitation, 
anacidity ensued; when inhibition was disturbed 
there was an increase in secretion). With the 
recovery of higher nervous activity, gastric 
secretion was also restored, more rapidly and 
completely in dogs of the strong, balanced type, 
Gard: 1/2 
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PHASE I BOOK EXPLOITATION 349 


Frolov, Vladimir Moiseyevich 
Pesach Ren SS iS aN en 
Primeneniye metoda korrektiruyushchey funktsii v raschetakh deformatsiy konsol'nykh 
plastin (Application of the Corrective-function Method to Calculation of the 


Deformation of Cantilever Plates) Moscow, Oborongiz, 1957. 34 p. 


Sponsoring Agency: Tsentral'nyy aero-gidrodinamicheskiy institut, im. prof. 
N. Ye. Zhukovskogo, Trudy, vyp- 705, Number of copies printed not given. 


Ed.: Grigor'yev, Yu. P., Candidate of Technical Sciences: Chief Editor: latynin, 
Ye. V., Engineer; Ed. of Publishing House: Sheynfayn, L. I.; Tech. Ed.: 
Pukhlikova, N. A. 


PURPOSE: ‘This monograph is intended for engineers concerned with stress analysis 
of wings with low aspect ratio and of turbine blades, and for scientific 
workers specializing in the applied theory of elasticity and structural 


mechanics. 
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flections and stresses in 
re on the assumption that the 
transverse cro to the fixed end are 
distorted under loading. ed permits the 
values of the deflettion functions and of ral stress 
components to be determined more exactly than 
The results obtained by the proposed method of calculation are 
the: results of calculations of other authors and with experimental data. 
In the case of transverse bending of a rectanguler plate the magnitudes of 
the deformations of the cross sections and the law of their variation along 
the length depend on the relative length of the plate. When the loading is 
uniform and the root section 1s fixed along its entire’ length, these de- 

Ligibly small compared to the overall deflections of the 

plate. plates the deformations of the cross sections have 
only a local effect. ly fixed root section the 
cross section deformations ‘the basic magnitudes of 
deflections, both in constant loading and in the case of & concentrated 
force applied at the tip. In the case of skewed attachment, the strength- 
of-materials formlse for a wedge-shaped beam are unsuitable for determining 
the deflections of & In all the examples considered, the 
magnitudes of deflections coincide well with experimental yalues. ‘The curves 
obtained by analysis for the bending stresses for rectangular plates of 
various lengths showed that near the fixed end there exists & certain redis- 
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tribution of stresses caused by the end fixity and not essential for overall 
strength. Formlae for calculating bending stresses along the cross sections 
of a triangular plate are given. In triangular skewed plates, an obrupt stress 
redistribution takes place near the fixed end. For instance, in certain skew- 
fastened plates, for elastic deformations, the increase of stresses at the fixad 
end may exceed by 2 - 5 times the mean stress at the trailing edge obtained 
according to the strength-of-materials theory. The character of the stress 
distribution and the magnitude of the stresses obtained by calculation agree 
with the experimental data. The author mentions particularly S. J. Galkin and 
ZL. M. Krushin as having obtained solutions for certain problems in transverse 
pending of rectangular plates by methods other than those described in this 
monograph. ‘The monograph contains 9 tables and 32 figures. There are 4 
bibliographic references, Soviet and 2 in English. 
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TITLE: A shock-absorbing device, Class 47, Ho. 188225 [announced by Contral Scien= - 
tific Research, Design, and Construction Institute of. Hechanization and Power Engim ~ 
neering of the Forest Industry (Tsentral'nyy nauchno—issledovatel'skiy i te ae 


konstruktorskiy institut mokhanizatsii i onorgobiki lesnoy promyshlennosti 


SOURCE: Izobreteniya, promyshlennyye obraztay, tovarnyyo znaki, no. 21, 1966, 186 


TOPIC TAGS: shock absorber, hydraulic device, hydraulic equipment 

ABSTRACT: This Author Certificate presents a shock absorbing dovice consisting of 
a two-stage hydraulic cylinder with a shock absorbing chamber and an axial throttle. 
The throttling chamber of the latter is connected with the second stage of the 
hydraulic cylinder (seo Fig. 1). To chafgé automatically the hydraulic resistance 
in respect to the dynamic load on the shock absorber, the shock absorbing chamber 

igs connected to the fore-valve chamber of the throttle. The throttle valve is spring<"— 


loaded with a calibrated spring. ‘ 
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Pig. 1. 1 - shock absorbing chamber; 
2 - throttle chamber; 3 ~ throttle; 
4 - spring 


Orig. art. has: 1 figure. 
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Primeneniye metoda yorrektiruyushchev funktell vy raschetakh deformataly.. " 

konsol'nykh plastin_ (Application of the. Correction-Function Method in Strain 

Analysis of Cantilever Plates) Moscow, Oborongiz, 1957- 34 P+ (Series 
Moscow. Tsentral'nyy aero-gidrodinamichesiiy 4nstitut. Trudy, fo. 7105) 
Errata slip inserted. No. of copies printed not givene 2: eee een 


Edo: Yu. P. Grigor'yev, Candidate of Technical Sciences; Ed. of Publishing 
House: lL. I. Sheynfayn; Tech. Edo: N. A. Pukhlikova; Managing Ed.3 

Ye. V. Latynin, Engineer. a ok Sh Bakes eee 
PURPOSE: The book is 4ntended for engineers concerned with the strength design 

of low-aspect-ratio wings and turbine blades and for scientific workers | 

specializing in applied elasticity theory and structural mechanics. . .. ..-.--- 


COVERAGE: A method of calculating deflection, stresses, and strain of cantdilever, 


rectangular and triangular plates is presented; the design is based on the 
assumption that the cross sections of plates parallel to the root cross section 
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are distorted. This method gives more exact values than the beam theory for 

- the function of deflections and of some stress components. The method con- 
sists of modif the beam theory function by corrective functions which are 
determined by a variational method of successive approximation. Sample cal- 
culations are given for designing rectangular and triangular constant-thickness 
plates; the results obtained are compared with those received by other authors 
and with empirical data. Applying the described method to plates of variable 
thickness requires the dintegration of differential equations with more compli- 
cated variable coefficients. No personalities are mentioned. There are 4 
references: 2 Soviet and 2 English. 


TABLE OF CONTENTS: 

Introduction 
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Ch. 2. Stress Determination in a Rectangular Plate 
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- ABSTRACT: The kinetics of the decomposition of hydrazine on alloyed samplet oc - 
‘germanium of different types of conductivity was studied. The catalytic dsccnposl- 
‘tion of hydrazine on germanium powder occurs at a zero order with an activation 
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AUTHOR: Froiov, V.M. 


TITLE: e Heat-transfer Coefficient in Surface Condensers for Ships 
(Koeffitsiyent teploperedachi v sudovykh poverkhnostnykh 
kondensatorakh) 


PERIODICAL: Tr. Novosibir. in-ta inzh. vod. transp., 1956, Nr 2, pp 167-181 


ABSTRACT: The author offers a simple calculation formula which appears to 
be the result of a revision of the general equation for the heat-transfer 
coefficient from condensing steam to cooling water relative to the 
particular operating conditions of ship condensers. The revision con- 
sists of a number of simplifications, particularly the replacement of 
certain difficult-to-determine quantities by mean numerical values, 
All of the simplifications are substantiated by calculations and are 
illustrated by graphs. The applicability of the formula is limited to 
those specific «-alues of the operational and design parameters which 
corresponds to the operating conditions of piston-type steam power- 
plants. 
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It is said that Soviet works (Ref. 6-9) have been published on thig Bubject, 
The main aspects in this connection are listed: 1) A free electron (or free 


the surface, i.e., the difference of poteutiuls between the surface and vol- 
ume A¢ viz., ¢€ = Eg + Ae. 5) The position of the volume Fermi level 
(E5) at low temperatures ig determined by admixtures introduced into the 
Semiconductor. 6) The bend of the zones on the Semiconductor surface (Ag) 
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tion surface states (Tamm levels, surface defects). Several conclusions are 
drawn from these aspects, which were confirmed experimentally: The depend- 
ence of the adsorption and catalytic ability on the electroconductivity & 
and the work of the electron escape ¥ of the semiconductor, and the reverse 
Phenomenon: a change in & and ¥ in the adsorption process and that of cat- 
alysis; the effect of admixtures introduced into the lattice of the semi- 
conductor, i.e., so-called "modification" on the adsorption and catalysis, 
the opposite effect of the donor and acceptor admixtures, the appearance of 
kinetic anomalies in the adsorption and catalysis, etc. The authors refer 
to the question of the connection between the surface properties of semi- 
conductors and the electronic structure of the atoms which constitute the 
surface, stating that this aspect has been only slightly investigated. Con- 
ments are made of Dowden's theory (Ref, 14) on this subject and that of 
Goryunova (Ref, 13). It is stated that most authors, with regard to the pro- 
cesses of chemosorption and catalysis, classify semiconductors according to 
their ability to capture some admixtures (semiconductors of the n- and p- 
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type). Others consider the anomalous behavior with regard to the adsorption 
and catalysis of semiconductors with transition metals in their composition. 
It is pointed out that if the limiting stage of the surface chemical reac- 
tion is the interaction of the adsorption molecule and the free electron of 
the semiconductor, semiconductors of the n-type will speed up this reaction 
primarily, and then all the factors, which increase the concentration of the 
free electrons in the semiconductor, will increase the rate of reaction 
(Ref, 15). The conclusion is drawn from data derived in Ref. 15 that elec- 
trons of the lattice participate in the limiting stage of the reaction, 
Hauffe (Ref,16) thinks that this stage may be the desorption of hydrogen: 


+ 
Hp (gas) = 2H as.t 2e 


. fast 


Do(gas) => A ee 2e 


Haas. * Daas.t 2e —> HD(gas) slow. 
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The interest expressed by workers in recent years in the processes taking 
Place on the surface of elementary semiconductors not containing d-eleoctrcns 
is pointed out (Ref, 17). It is further stressed that more research has been 
carried out on the subject of germanium, since it ig widely used in semicen- 
ductor electrical appliances. A brief historical review of the development 
of scientific interest in chemosorption on germanium is given mentioning the 
early works of 1930 (Ref, 18) on the reaction of ermanium nitride formation, 
also Ref, 19 on the decomposition of german (ceH,) with the formation of dis- 
persed germanium. Chemists showed interest in clarifying the interconnec- 
tion between the chemical surface properties of the semiconductor with its 
electronic, volume and surface properties. Since Ge is covered with an oxide 
film in air, it is pointed out that prior to a chemosorption investigation 
a thorough purification of the Ge surface must be initially undertaken. Sur- 
face cleaning is based on combining the ionic bombardment with subsequent 
heating in a vacuum of 107 mm Hg. Other methods ares crushing single 
crystals in a vacuum (Ref.21), reduction with hydrogen (Ref, 22,21), produc- 
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tion of Ge films by evaporation in a vacuum (Ref, 23), cathode atomizing 

(Ref. 24) and decomposition (Ref. 25) of GeH,. The compact Single crystal 
samples are considered to be the most appropriate for measuring electrical 
properties, but difficulties arise due to the small surfaces. Ref. 26 is one 
of the first works on the investigation of the changes of the electrical pro- 
perties as a result of contact of the Sample with some gas at various pres- 
sures over a certain period of time. It was established that the contact 
potential of the surface can change reversibly between two extreme values 
differing by about 0.5 v with a change in the gas medium. Experimental re- 
sults proved the existence of a layer of a space charge on the semiconductor 


surface determined by the surfaces states. The experimental results showed 
that even the most thorough purification of the surface by available methods 
does not lead to the disappearance of surface states, According to Handler 
(Ref. 27) the existence of surface states is determined by unsaturated bonds 
of the surface atoms of Ge, Fig. 2 shows the surface distribution of the Ge 
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atoms for a crystallographic plane (III). The surface Ge atom becomes in 
the electrical respect similar to the atom with 5 electrons in the outer 
shell. The surface Ge atoms fulfill the role of acceptor levels. Any dis- 
crepancies in the results of the evaluation of the density of the surface 
states for the processed Ge surface by different methods is explained by the 
different densities of the unsaturated chemical bonds of the surface. An 
investigation of the electrical properties of the Ge surface, processed with 
a CP-4, (SR-4) scouring agent, showed the presence of a more complex struc- 
ture of the surface states as compared to pure surfaces (Ref.30). Several 
works were published on the acceptor nature of the first layer of adsorbed X 
oxygen (Ref. 27,32,33). Ref. 33 showed that the contact of a pure Ge surface 
with oxygen at a pressure of 107~° mm Hg causes an increase in the work per- 


formed by the escaping electron by 0.2 ev, whereby the equilibrium value of 
the work is reached within o few minutes. A study of the adsorption on 
single crystalline samples proved the electron-graphical methods using slow 
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electrons to be very promising (Ref. 20). The authors of this work obtained 
a relationship for the connection of the intensity of the beam with a coat- 
ing: I/l1o = (41 - 6)2 (2), where I and I, are the intensities of the beam 
for the partially covered and pure surfaces, respectively, 68 is the specif- 
ic filling. If the kinetics of the adsorption is described by the expres- 
sions @=1-e7%Spt (3), where & is the number of impacts of the gas 
molecules on the surface per second at 1 mm Hg relative to one surface atom 
of Ge, S the probability of adsorption in the impact of the gas molecule 
against the pure surface, p the pressure and t the time. Combining this ex- 
pression with the previous one, the authors could trace the kinetic adsorp- 
tion according to the change in the intensity of the electronic beam with 
time. These data correspond to the postulation of the constant activation 
energy and to the rate of adsorption being proportional to the products of 
the adhesion coefficient and part of the uncovered surface. Further refer- 
ence is made to the work of Green (Ref, 28), where equation 3 is used for the 
description of the chemosorption kinetics of oxygen on germanium. A mano- 
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metric study was made of the chemosorption kinetics of oxygen on Ge powder 
obtained by crushing in a high vacuum (Ref, 21). Green's publication (Ref, 28) 
assumes that the slow adsorption of oxygen described by the Roginskiy-2e!'- 
dovich equation: an/dt = aen dN (6), where N is the amount of oxygen -i- 
sorbed at the time moment t, a and b are constants for the given tenperature 
and pressure, begins with the filling. It is stated that on the basis of the 
kinetica of the slow adsorption of oxygen by Ge, it is difficult to form a 
conclusion of the exact mechanism of this process, since various types of 
mechanisms of interaction between a solid body and a gas may lead to the law 
of logarithms. In studying the kinetics of the chemosorption of oxygen on 
single crystal plates of Ge by the weight method data were obtained which 
coincided with Green's results (Ref. 35). It was found that the drop in the 
adsorption heat of the oxygen with filling according to Green was determined 
by repulsion forces between the adsorbed atoms. Other investigations under- 
taken are listed as follows: The adsorption of Nos Hos CO and COn, at —196, 
—~78 and 25°C on single crystal Ge rods by the spark method; the high tem- 
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perature oxydation of Ge, the chemosorption of hydrogen on Ge at high tempe- 
ratures; the chemosorption of ammonia at 278°C on a Ge film; the adsorption 
of Ho, CO and O» on Ge powders; the adsorption of a number of gases in the 
crushing of single crystal] Ge of the n-type results of the latter are given 
in Table 1 (Refs. 38,39,40,41,42,43,22,44). In all cases where adsorption 


was observed, it took place een pefore filling close to the monolayer. 


The cause of gas adsorption (except of pyridine and dioxane) is assumed to 
be the electrostatic interaction between the dipoles of the molecules of the 
adsorbate and the Ge surface. The authors exclude the possibility of val- 
ency bond formation in the adsorption of the investigated gases on Ge, since 
the latter calls for the dissociation of the gas molecules which invariably 
leads to 6 1. An analysis is given of the chemosorption on silicon and 
other electronic analogues of Ge. An investigation was made of the 09 chem- 
osorption on thread-like single crystal samples of silicon by the spark ~ 
method (Ref. 46,48). Recently in semiconductor electronics semiconductors 
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have been applied in addition to Ge and Si, which also did not contain d- 
electrons and were formed by elements equidistant from the fourth group! 
AlIIpy, alIpVl, the processes of gas etching of this type of semiconductor 
were investigated (Ref.52). Synerov (Ref, 54) studied the electrical proper- 
ties of the aurface of the alll, compounds. By measuring the effect of the 
field in samples of single crystals AlSb, InSb and GaSb of the n-type, it 
was shown that inversion layers are formed on the surface of these semicon- 
ductors connected with the presence of surface acceptors (Fig.1). Certain 
facts, such as the high value of the field effect on the A1Sb in a vacuum as 
compared to air, indicate a high influence of the adsorption on the elec- 
trical properties of semiconductors of this type. No definite answer has as 
yet been obtained on the difference in the chemosorption properties of n- 
and p-semiconductors. It was shown (Ref. 55,56) that additions of Li0 and 
Gao0z to ZnO hardly affect the rate and energy of activation of the a, chen- 


osorption. Similar results were obtained for the catalytic activity of the 
latter in the dehydration of CyHg- Reference is also made to the works of 
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Chizhikova (Ref. 57), Kutseva (Ref.58), on the study of the chemosorption of 
CO and QO» on ZnO and NiO. Several examples are listed when the limiting 
stage of the chemosorption in catalysis is not the electronic interaction of 
the adsorbed molecule with the semiconductor. Some authors assume that the 
limiting stage is the movement of the active centers - structural defects - 
from the volume to the ZnO surface. Finally, the author discusses the cat- 
alytic reactions of the Ge surface and that of its analogues. The catalyt- 
ic properties of Ge are mentioned quoting Refs, 25, 59. Conclusions were 
formed that the rate of reaction of the auto-catalytic decomposition of GeH 
on a Ge film is controlled either by the dissociation of adsorbed radicals 
of GeH, (x = 2 or 3) or by the desorption of oxygen when the surface is com- 
pletely covered by the GeH, radicals and hydrogen. The kinetics of the re- 
action H, - Do exchange on Ge powders obtained by crushing of single crys- 
tals in air with subsequent reduction by hydrogen were studied (Ref. 60,61). 
The ortho-para conversion of hydrogen and Hy - Do exchange on Ge films pro- 
duced by the cathode atomization in an interval of 77 - 175°C was investi- 
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gated (Ref.24). A comparison of the rates of these two reactions led the 
authors to the conclusion that the first one is of a magnetic or chemical 
nature. The authors of this article and Roginskiy investigated the catalyt- 
ic properties of Ge on an example of dehydration of alcohols, cyclohexane, 
decomposition of hydrazine reactions on powders and films. The results 


showed that Ge is an active catalyst in the respective reactions. A study 
was also made of the kinetics of the catalytic reactions on n- and p- Ge 
with various admixture contents (Sb or Ga). Fig.3 shows the relationship of 
the apparent activation energy of dehydration of ae to the concentration 


of the main charge carriers. From Refs.65, 66 regarding the hydration reac- 
tion of ethylene and formic acid decomposition, it was also found that the 
hole samples were more active in the catalytic sense and were characterized 
by a lower activation energy than the electronic ones. A study was made of 
the decomposition of HCOOH on AlSb and InSb. The hole sample had a lower 
activation energy than the electronic ones. Fig. 4 shows the relationship of 
the catalytic activity at 200°C relative to a unit of surface for the decom- 
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position of C HOH to the width of the forbidden Zone. Data obtained from x 
chemical reagtisna on the surface of Ge and its electronic analogues point 

to the faulty deductions presented in Refs.14, 16, maintaining the all-in- 
portant role of transition elements in chemosorption and catalysis. There 

are 3 tables, 2 diagrams, 2 figures and 73 references; 24 are Soviet, 42 are 
English, 7 are German. 
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sid 2. 

ze a ay oe (28) 

It is of interest to note that for many types of 
triodes, in particular those of IT1, I2, I16, 1113, 


It14, the current maxima L are located on one of 
the static characteristics, namely, on the one for e 


* 2 
T=: = arceos { — 
0) 


kK 
= O.4 v. This greatly Simplifies the calculations, 
Since it eliminates the necessity of determining the 
family of static characteristics. Using characteristic 
toe (e,) for Qe. = 0.4 v and e, which 1s determined 
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from (24), the respective I 1s calculated; this value 
is substituted into (25) through (28). 3. Comparison 
of Experiments with the Theory. Experiments were 
conducted with triodes of types IZl, II6, 1113, Ir14 

at oscillatory circuit frequencies f'rom 10 to 15 ke. 
Self'-inductance of the coil was approximately 30 mh, 
while the inductance of the coupling coil was 30 LL. 
The coupling variometer permitted a variation of , 
mutual inductance M within limits of 0-0.32 mh. 
Ambient temperature was 20° Cc. Oscillation frequency 
was measured by comparison to an audio signal generator, 
but the oscillation shapes were observed and analyzed 
with electron oscillograph. The experimental curves do 
reasonably agree with the theoretically calculated 
curves. The difference can be explained by the 
assumptions of absence of losses in the circuit and the 
base current. The int'luence of operating conditions on 
the amplitude and frequency of oscillations and 
magnitude and shape of the currents in the base and 
collector, small active resistances (up to 30 ohm) were 
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added into the capacitive and inductive branches of the 
circuit, and the voltages measured with an electron- 
ray tube. For weak coupling the oscillation frequency 
is almost equal to the frequency ot the oscillatory 
circuit. With increase of regeneration the frequency 
drops (Fig. 6). From Figs. 7 and 8, it may be seen 
that a change of' E,.scontrary to the influence of Ens 


practically does not change the self-oscillation 
frequency. 
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Fig. 8. 
Fle. 7. Dependence of self-oscillation frequency 
on the bias voltage on the base dotted lines- 
theoretical); triode IT13:E, = 5v, M = 0.115 mh. 


Fig. 8. Frequency of self-oscillation vs collector 
voltage (triode IT13:E, = O.122v, M = 0.115 mh). 


Follow Figs, 9-11, showing influence of regeneration, 
and also voltage at the collector and base on the 
voltage oscillation amplitude otf’ the elrcuit A', 
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Fig. 9. Dependence of the oscillation amplitude cf the 
circuit on the magnitude of mutual Inductance (dotted 
lines~theoretically calculated; triode TT13:E,. = 5v, 


EB, = 0.13v). 
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Fig. 10. Oscillation amplitude of the eireuit vs 
voltage on the collector (dotted lines-theoretical; 
triode II13: Ey = 0.122v, M - 0.115 mh). 
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Fig. 11. Oscillation amplitude ot the circuit vs 


bias voltage on the base (dotted lines- ‘theoretical; 
triode IT13: E. = 5v, M = 0.1145 mh). 


The errors of theoretical calculations of E,, tor 


magnitudes below or equal 0.13v do not exceed 84. 
For greater bias the errors snarply increase. 
Conclusions. The presented method permits a com- 
paratively simple calculation otf the amplitude and 
Card 22/23 frequency of a low-t'reyuency osclllator, or also the 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513810010-2" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86- eee eee. 2 


TESST UY BRENT aCe PE ESE ESE IEAEN LLY 
0 


Investigation of a Transistcrized 17 
Oscillator 


reverse problem of determining the operating conditions 

or the osclilator for given frequency and amplitude. 

The most advantageous operating conditions are those at 
low bias (E,) on the base junction, that is, in the part 
of characteristic where tne theoretical results are 
closest to the experimental. Since it is not necessary to 
determine the curve family of static characteristics, 

this theory can be easily applied. It seems the 

new method could be applied, witn some modifications, to 
the investigation of transient processes in auto- 
oscillators, blocking-generators, relaxation systems, 

and other devices. It is mentioned also that experiments 
proved the validity of the theory for auto-oscillators with 
inclusion of a transistor in @ circuit with common base, 
There are 12 figures; and 5 references, 3 Soviet, 1 U.S., 
1 German. The U.S. reference ts: G. ¢ Cheng?, Frequency 
Stabllity of Point-Contact Transistor Oscillators, Prec. 
I,R.E., 44, 2. 219 (1956). 
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